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DETAILED ACTION 

Election/Restrictions 

1 . Applicant's election of Group I, Claims 1-28 in the reply filed on 1/16/2007 is 
acknowledged. Because applicant did not distinctly and specifically point out the 
supposed errors in the restriction requirement, the election has been treated as an 
election without traverse (MPEP § 818.03(a)). 

Specification 

2. The specification has not been checked to the extent necessary to determine the 
presence of all possible minor errors. Applicant's cooperation is requested in correcting 
any errors of which applicant may become aware in the specification. 

3. The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 

Drawings 

4. The drawings are objected to under 37 CFR 1 .83(a). The drawings must show 
every feature of the invention specified in the claims. Therefore, the second metal 
electrode attached to the first surface and mated with the metal electrode on the first 
surface must be shown or the features canceled from the claims. No new matter should 
be entered. 
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Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in 
reply to the Office action to avoid abandonment of the application. Any amended 
replacement drawing sheet should include all of the figures appearing on the immediate 
prior version of the sheet, even if only one figure is being amended. The figure or figure 
number of an amended drawing should not be labeled as "amended." If a drawing figure 
is to be canceled, the appropriate figure must be removed from the replacement sheet, 
and where necessary, the remaining figures must be renumbered and appropriate 
changes made to the brief description of the several views of the drawings for 
consistency. Additional replacement sheets may be necessary to show the renumbering 
of the remaining figures. Each drawing sheet submitted after the filing date of an 
application must be labeled in the top margin as either "Replacement Sheet" or "New 
Sheet" pursuant to 37 CFR 1.121(d). If the changes are not accepted by the examiner, 
the applicant will be notified and informed of any required corrective action in the next 
Office action. The objection to the drawings will not be held in abeyance. 

Claim Objections 

5. Claims 14-28 are objected to because of the following informalities: the second 
metal electrode attached to the first surface and mated with the metal electrode on the 
first surface is unclear. The "the second metal electrode of the second wafer portion" 
does not have antecedent basis. Appropriate correction is required. 
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For the purpose of advancing prosecution on the merits, the examiner will 
assume the second metal electrode is attached to the second surface of the second 
wafer and mating with the first electrode of the first wafer. 

Claim Rejections - 35 USC § 102 

6. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21 (2) 
of such treaty in the English language. 

7. Claims 1, 7, 8, and 13 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Huffman (US 3169200). Huffman teaches a thermo tunnel having first and second 
electrodes separated by a gap of (1 angstrom/1 nm)(col. 5, line 2). In regards to the 
method of making limitations in claims 7, 8, and 13, the method of making are not 
germane to the patentability of the apparatus. 

8. Claims 1, 7, 8, and 13 are rejected under 35 U.S.C. 102(e) as being anticipated 
by Tavkhelidze et al. (Tavkhelidze) (US 6720704). Tavkhelidze teaches a thermo 
tunnel having first and second electrodes separated by a gap of (10 angstrom/1 nm) 
(claims 22). In regards to the method of making the gap limitations in claims 7, 8, and 
13 are not germane to the patentability of the apparatus. 
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Claim Rejections - 35 USC § 103 

9. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

10. Claims 2-4 and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Tavkhelidze et al. (Tavkhelidze) (US 6720704) in further view of Martinovsky et al. 
(Martinovsky)(US 6876123). Tavkhelidze teaches every aspect of the invention except 
the electrode material being a base metal (Au, Pt, Pd, Ag, Si , W, or Cr) with an alkali 
metal (Cs or CsO) deposited on the surface. Martinovsky teaches the electrodes with 
gold or platinum combined with cesium forming an intermetallic compound having a low 
work function for thermo tunnels. It would have been obvious to a person of ordinary 
skill in the art at the time of the invention to construct the thermotunnel of Tavkhelidze 
with electrodes having cesium on the surface of gold because Martinovsky teaches it 
provides an efficient generator with low work function electrodes. 

11. Claims 5, 6, 9, 14, 18-24, and 28 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Tavkhelidze et al. (Tavkhelidze) (US 6720704) in further view of 
Caldwell (US 3515908). Tavkhelidze suggest the use of MEMS techniques and glass 
or silicon or silica (silicon dioxide) substrates for the generator and electrodes. 
Tavkhelidze teaches every aspect of the invention except electrodes formed on wafers 
or substrates that are bonded together and a plurality of tunneling units with removed 
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substrate material. Caldwell teaches the electrodes in a thermo electric device on two 
substrates bonded together (3, 13) with recesses 31 in the removed between two 
generating electrodes which are connected in series. It would have been obvious to a 
person of ordinary skill in the art at the time of the invention to construct the 
thermotunnel of Tavkhelidze with electrodes formed on bonded substrates as in . 
Caldwell to utilize MEMS assembly techniques as suggested by Tavkhelidze. 

In regards to the method of making the gap limitations in claims 18, 19, and 28 
are not germane to the patentability of the apparatus. The examiner notes that the 
recesses or wells 21 between the thermoelectric units in Caldwell are not taught as 
being etched but the limitation is a method of making limitation, which is not germane to 
the patentability of the apparatus, and Tavkhelidze suggests etching because it 
suggests MEMS manufacturing techniques. 

12. Claims 10 and 11 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Tavkhelidze et al. (Tavkhelidze) (US 6720704) in further view of Yater (US 
4004210). Tavkhelidze teaches every aspect of the invention except metal plating next 
to the electrodes and a conductive material adjacent the plating. Yater teaches metal 
plating 33 to minimize heat loss from the generator and metal plates 10 next to the 
metal plates forming another generator. It would have been obvious to a person of 
ordinary skill in the art at the time of the invention to construct the thermotunnel of 
Tavkhelidze with metal plates to minimize heat loss and with an adjacent metal material 
of another generator to increase the electrical output through multiple generators, as 
taught by Yater. 
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13. Claims 15-17 and 27 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Tavkhelidze et al. (Tavkhelidze) (US 6720704) and Caldwell (US 3515908), in 
further view of Martinovsky et al. (Martinovsky)(US 6876123). Tavkhelidze and 
Caldwell teach every aspect of the invention except the electrode material being a base 
metal (Au, Pt, Pd, Ag, Si , W, or Cr) with an alkali metal (Cs or CsO) deposited on the 
surface. Martinovsky teaches the electrodes with gold or platinum combined with 
cesium form an intermetallic compound having a low work function for thermo tunnels. It 
would have been obvious to a person of ordinary skill in the art at the time of the 
invention to construct the thermotunnel of Tavkhelidze and Caldwell with electrodes 
having cesium on the surface of gold because Martinovsky teaches it provides an 
efficient generator with low work function electrodes. 

14. Claims 25 and 26 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Tavkhelidze et al. (Tavkhelidze) (US 6720704) and Caldwell (US 3515908), in 
further view of Yater (US 400421 0). Tavkhelidze and Caldwell teach every aspect of 
the invention except metal plating next to the electrodes and a conductive material 
adjacent the plating. Yater teaches metal plating 33 to minimize heat loss from the 
generator and metal plats 10 next to the metal plates forming another generator. It 
would have been obvious to a person of ordinary skill in the art at the time of the 
invention to construct the thermotunnel of Tavkhelidze and Caldwell with metal plates to 
minimize heat loss and with an adjacent metal material of another generator to increase 
the electrical output through multiple generators, as taught by Yater. 
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1 5. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Karl I.E. Tamai whose telephone number is (571) 272 - 
2036. 

The examiner can be normally contacted on Monday through Friday from 8:00 
am to 4:00 pm. If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Mr. Darren Schuberg, can be reached at (571 ) 272 - 2044. The 
facsimile number for the Group is (571) 273 - 8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-9197 (toll-free). , _ ^ 




Karl I Tamai 

PRIMARY PATENT EXAMINER 
March 24, 2007 



KARL TAMAI 
PRIMARY EXAMINER 



